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(57)Abstract: 

PROBLEM TO BE SOLVED: To control fuel injection 
timing for reducing nitrogen oxide from an engine and 
enhancing startability, in a fuel injection pump in which a 
sub- port is disposed in a plunger barrel at right angle to 
an axial direction of a plunger shaft to leak fuel at the 
beginning of feeding. 

SOLUTION: In this control structure, a member for 
controlling a leakage is adjustably disposed, and a top of 
a plunger 203 is machined to be a partly inclined stepped 
shape so that load (a fuel injection amount) is 
increased/ decreased by length of an axially relative 
position where a sub-port 213 is closed. Further, there 
is provided an adjusting shaft 214 for regulating and 
controlling the leakage at a time of feeding of fuel. An 
adjusting shaft portion comprises a linear solenoid, 
makes the leakage variable according to the number of 
rotations or load, and carries out correction by 
increasing/decreasing the leakage by a combination with 
an electronic map of the fuel injection amount. 
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?'^>>^ 7©±TffiB*^{fc3l*SC<t#r*, cn 
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[0 03 6 ] iS*ir>\*?*?z,9z 6rt*c*a>-a*, y - 
sn^. y^fvuy^K36bWi7 

?*2 1 #88K3<VC*5 9, ^tA^>^3 6<t0 
*#^^^>^2 8rtCca«aSEK:KAStir*jO, ©J 

w^y-^i 7(cjs*£3ftrt>T, *<Djf"»±£fcK:sij 
ffljxy-^i 7*Hi63i±, 7'7>v>+7<Dtnn&mz 
±rmmox, ^>^^7©aaon«*. bp%, ^ 

10 ^ > ^ * 7 (D«B4BES6«*SB» l> T , SBSff 5 © 
&©r&& 0 

[0037] wwwxy-:/i i t—mttty^isi?* 

y- F 1 6**:?"^>^* 7&c6i^tR«:^3*iT 
M^*^>> ; i'7^lPlS!jT^C<h^J:^, y>{ 
F 1 4Ct*tOT:? v 7>^* y — F 1 6©{3B£r_k 

^ * 7 ©— afflfflttCCfctf Sj8Sf4«A**^»-r s©r 
20 BH^, iirt+Wttizrc?<7ZsV + l ©i£{i®UjS 

$>tcK) OtmESE&ifiim 3 ft 4 <D*C* S . 
[0 0 3 8 ] ^^>^ + /<U;U8COrtfflfJ»2»ASti/c*R 
f4*WSE^5)fe*©iK**EE^4 4K»JS3nr4sO, S 

JJUH^ft/cCD^C, ^*^>>?^^*UJU8(D±®C^6 
n/tStfS 49^ U T^iBIS 9 CCE^ 3 ft S c 
[0 03 9] y h 1 4«±SP^^> ? >y2 8 a 

CCSKS ft/c«S*4«*&ttBS4 1 KSSttl/Tfc 0 s |^^4 

30 - F 1 4tc«^^«*&SftS«JStc&oTC*4. a/c, 
^"^>^i^>'^U;U8 0C^y ^>j^- h 1 4©^"^>> ; r 

7 zftLtcftfa&micvzrtf- b 4 2 3»r» 5ftr*$ 

0 , fglf^^- F42«^^ >?P- F 1 4 ± 0 fc/J\Ste 
WfiRSftr^S. ±fBy^>^- F 1 4te£W7#- 

bizmm<Dwu^i6£mm%n 5i><D~c$>z> 0 ttc y 

+ - 7 <Dy~? >>> + -±.m$$7 atc«±3|5l^^y 

mVJ -T>#- F 1 4^^*^>> ; ^7CDfIiJ®tcrmG6 
ftfcB^tgLLIHW^ y - F 7 b F 4 2 Kii 

r^>€> 0 ccD±gpif^y- F7 bo»««:i«ur«, m 

E©?»M*»*»#>^ , 2 0 0ilSI«K:. ^(DJSSP^r, 
SulBHSfe^)©^ 6 ©in < , B§7K^ffi«©-^^3 tcjgflE 

7©H»«:^toH*r (x>^>a^©^4^^© 
iBft«W»4>Cc*5C^) , «M4y-^©H*&-»7^W 
*H«rr«*J:5JC % UEIUfc«©H7 2aVBI8©*p 

[0 04 0] ±gP^^i^>^2 8 aGMMSMctt, li®5fi 
50 2 1 5 a, ^ FSPW2 1 5bfc<fcW7 , 'J >^2 1 5 



n 

ctc<fcO«JSS3ti4y-^«l«5«fll2 1 5«Kf3h 

rfco, »y-*«w«s»»2 i 5©it«**flE-r-s^ 

- h 301*2 1 5 btt*^*- F 4 2fC»AS*lT^S. 
K»^C*5C*r, ^-HW#2 1 5b4ff»t4^^'J 
>^2 1 5 c WW *K *»^^-h4 

ft:, «S»*»#>^©Ji«J:tl. IHgpW2 1 5aicJ:0 

^^(^f*««#>p r K:«[y-^mifB««2 1 5£i£ 
7ojES»»K»Lrns-ffl©y-^w«s««2 l 5 20 

[oo4i]*^ ±mmmc^x, v-zmmmm 

ffi2 1 5&cy^rvuy-Y fip<d*»#<D7**.*x- 

BlWfS. 015ttW, ±SP^^t»y2 8 aCDlM 
SWctt, T ^^aX-^8r*Jtavi/^-f FSB 2 2 
l^E»3tlT*J«3, iliV FSB 2 2 1 

hSBtt2 1 5 b#ffit&3*VC(,>£ 0 
^ FSB 2 2 1 tis- hSBtt 2 1 5 b ©BflCCttX:/y > 30 
^2 1 5 cj&SRSSft-CteO* FSBW2 1 5 btt 

h4 2^>- FSB** 2 1 5 b tcJ: 

y'V>?2 1 5 c L^£&C+#r&£*§£ 
OCtt, HSBtt2 1 5b»U, F 

4 2<to«fsm r +^ y-4 3tcssai-r-2>«REcc&^r(r* 
[0042] ±iaco^^c^o^r, FSBfcf 2 1 5 b 

©S8»««1K V U -/ ^ F 2 2 1 (Dy'zr^zs t221a 40 
<Dfa«te<fcO«ftll3*i4. mmwsA F2 2 lfctt 

jBttaeEcc*«3nyt^>^ + 22 1 a#BBRs*rc 

IS^^>^^2 2 1 a©aSPtC«»E^ft»3n 

t*j 0 , m$k>b<D'&mcte y £ - >x 7'y > y*s«*s 

Ivu/^ F2 2 1 tc«E*J»^«CiCcJ:t), Ifetaft* 
H4>Cc*jl»r^fflKc}Sttl/, :/^>i?*2 2 1 a£@8b 
:/^>^+2 2 1 a(D{fta**JiarpI«BCC«fiEO-r 
l^o fg^>>^ 2 2 1 aCDfiSitlVU/^ F2 

2 1 tcfrv zmwLmici&txmwm#&ffij&±te^x\<> so 
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[0 04 3 ] h4 2*H?Oft:««cr>^- FSB 

f*2 1 5 b 4^7>^t2 2 1 a<Dffi{Bfc:<fc9, If:/* 
- F 4 2 <h->~- FSBW2 1 5 b <h(D«AHII««*IHfi5r 
#«i^oU^ 0 »«IVl//^ F2 2 1 
L/3tcl^> Fa-^cSiKStiTfcO, x>^><z>l§H£ 

*4<d y - ^BEwifai-c ^ % wmomnmmm^mm 

[0 04 4] ^tc±fs©»^c*5C*'r, r**:*x-# 
sb^ itwjvi/^^f f 2 2 1 ccflflMftffi<D*a^i6» 
ztitcffimc^xmw-r&o hi eccbor. ±sb^ 

WZs#2 8 a©ffllJSBtCW. T * ^ £SBT&£1I 

»vuy^F8B2 2i#ER3ftT*$g % iflvuy 
FSB2 2 l©5tiSCC«^- FSBW2 1 5 b#ESSn 
n^o WBBVU-M FSB2 2 14i/- F8BW2 1 5 
b<DPatc«xyy>^2 1 5 crtSKKSJvCfcO, ft^ 
-FSBft2 1 5 bWHUBB©cri<, F 4 2 &Cjf 

AStit^S. -y-^-h 42W5^- FSPW2 1 5 btc 
<fe?)BBG6tir*50. F42CC«f4^«AO. 
Si^f4oJI^x^y>^2 1 5 c<Dttmt>ZWLWZ> 
tc+^r*S»«&tctt % HSBW2 1 5 b^SKU, 
jSf^^^- F4 2 ±0^+>^ y-4 3«:*ffi-r 

[0 0 4 5 ] ±K©*J0EK:*5l»T, ^>-ha5«2 15b 
OSIUtttWSv U > ^ F 2 2 1 <D7*^ >^ t221a 

(Dffiwciosftjsna. mmmvus-i F22 itc« 

Jg«liaEtc»R£3tift:^ , '7>^^2 2 1 a«tnt 
i7 7>v>t2 2 1 a(D«»CCt«ft.-B*s«tt3n 

r *j o % Ki**<DH(faBccw y * - >^ 7 y > ^st# s 

IVU^ F2 2 lCcftHE*»W*CiCcJ:f3. jft^sW 
H^octelir^ffliJtCjSlbL/. ^"^>> ; ^2 2 1 a^rSSb 
^^>t^^2 2 1 a©{4»*ftiJt53rpIfiBtCfl|^Lr 
2 2 1 a(Dfii^iVU/^ F2 

2 i scan* s^fficcjSDr$ijfflittJ*^»^i%-orii 

[0 04 6] ±IB^^>^^2 2 1 aCC®JKUftigfe^<D 
U y ^ F 2 2 1 CcSt-T 4ffi«ttS«» V U -/ A F 
2 2 lOf^Cfcl^T— <*^3tlft:{4a-fe>-y*-gB2 

2 i btc<fct)*ftasi*4flt^c3ttoTc»4o -y-^#- F 

4 2*ffl#LtcWm<D*s~ FSBW2 1 5 bi77>^t 
2 2 1 aOffiStCCj:^. F4 2tU- FSBW2 

1 5 b<fcO^IHlS«*H«IST?#4«j3Eittor^4. 
mWS&VlsSA F2 2 1 WH*Lft(r>3> ha-7(cg 

^tcjSDr, ^f4«s*^»©^i4©y-^a*^$ijiai 
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[0 04 7] cnccj:fj. ii5 '^>a>, iSM^m 

*6„ */c, i77>^t2 2 1 a©{±gCCj;t5$:f4© 

5 iC fct > r v -71$m? i> CiA 5 t#5. X > >©@ 

P-7tC, X>i^>CDlBllE^feL'<WSiSfteJ:0*7*7> 10 
y+22 1 aCDfug^A^Sft. lgx>i? >©|5]$5£&4> 

a- 5te J: <o SSBv u y -Y K^JiffliS ft. 8**4© y - {r 
ficmcr . ttffl*MI©i?*jf4©'; * 7'©J 

ci-ucjco. x>y>©tt#6 ; &[6]±-rs<t<t4>(c l 

x>y >©W^tt^(t]±f* 
[0 048] 

<fc^«cs&s*ii-r-5©-c*s„ *-r. ti*^ Heists© 
»4«»j * > y'(omm m mmmm mt . «©iiwai 2 t?> 

f±mSJ)S&^f4ffdHffl©^7>v ; i .^|BiS:o. 
Flrgt, ^lKBW«:«B4*y-e»3«SJ:5«:OA:jia[ 

-rs^fs*. K*^i«*fjp>7'©M-spj; , jp®'5i«|{C'f=t 
IS: 0 fctfjs-c*. 3 ©-c . j!IKf4i««©fiJiSii«ftt4 > 
ap©irax*sa©*ccffl4 c £& < . tt#s*^i/rS[sP 

>:/©^it>^(CSigBnJgl4&*K U-"<;V©2JQ 40 

Illtt*S«tSCift<. *f&tt©l&>. 

^©^jM^*4i®*t^ > *>- 1 > -c i*, c © - * mmB 

fS?:S7-7>yt *8tf Cc*f L/ T It *) ttVt h C 4 «: J: 

o . mimmomn v - **©'<? •;'*&iEjit&c*iiE 

rtt. c©'j-£>spgi5^g:£. im®ft<omn.<o j fV 
* >; ^vu^cj^^EiH-r -5— «±©7'7 + cc*f L/ 
-CBXO#WS/cWC<fc<. (•£(,>«—<!©) V- 

i'SiBlgij^iSOc J: o r &$t&ffiM©lft& 'J - ^S©^ 50 
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^«»«B#a* ofc. m*B i M4 tcfetg©i>iw 

9. x>^>©jte8Jj14£ft_L-r x>y>© 
[0 04 9] 3 6tC. 11*12 iCiatE©« ^"Ctt^ buIS 

(osmm i «:»«© ik >ym&ic*s^x, Mia 
fcW^WttiHiDiK ± r uteR-r ^ c i «c i >j . 5 

>^+]Bgp{c*jWSWW«c»jDX4, gg7 - 7>^^©[H 
S6fcJ:^Sgl@gi5(cJ:or. x>^>Mf^-c^l4i«*f 

«*HW»RiWIT B#ffl?:Plg5-C * . bus e© U - ^SW 
ap^S4^*>*"C. »4© , ;-i'S©K3@ffS^§P,cc 

^ C iic J: 0 . flBKAfSnBCDttm <) - t>m.<D>^ V** 

tt&otHR©?* y ^^^{cMM^tffias-r e-«±© 

<!©) ^7>^ + ©«})nXfi:j;o-c^^fgSP B 1©mif4 , J 

-?^-/i> : y©^7 7*?:)i?|-e*5 0 cut, « 

±© J: -5 %»JX« SR©7'^ >V> * t . B?iB©l»*^ 1 K 

taig© cr i * © u - ^ mmw^m t zmm o tcmwnrn 
*>^ffit,^citao. x>^>©j^«jtt*(njj z -r 

•Sit^CC x>y>©jI$sB#©^t^*©Pm ; &iSi^ 
-C^. »4«*f14fig ; &|6]±-r-2>4 4'bic, x>i»©iD 

[0 05 0] S»*3B3«:lBttOlt5a-r». I9*3S 

l {cfBi8©«i§«:*jc>r. mflB©»4«*t^>^©^g|5 

ffit&tzcticj:*), timmm#>yt,ci<s» &m*<Dy 

Utf-czz. -e-u-c. *©^g5i*{c«fc4'>- hspm© 1 ; 
^ h «pigi5©^©if g &»fp«c «t o -r . ^gp*> e. 

©^4';-^S©PIf5^BTtl-CAO. C(D<t«i,T, 
wiKi!©li*3l 1 M4 KgEtS©«j£«c*JW S^ii©?A^ 
*5^J?K-C^-S©-C*)-2>„ 

[0 0 5 1 ] fi^4iatS©»3t-C«. ff*^ 

3«:Ett©«Bi«:*il,>'C. frEWffl«***»#©Ti'* 
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mmt-tcunm («#*> icfccxmsmmcDtim* 

Mnmt-mm mnmmm.) ©^^-^cisdt. n± 
<j-?mt mmm * > ^0^5 > s? + ©w$m h a - 

y>©ttfi££[6]±-t& x>>>>©W^tt£[Si 
[0M©fgi|i&l&Bjn 

(Dmw^s. zmm l tc * * ^ z&mmmat* > ^© 

f»IM0-C&£„ 

[04] |3ii;<lEiB0-c$>£„ 

[05 ] mm—MMm<<ctew2>7'7>i;-i><Dv---i>m. 
v , sols y - ?&mmwiffi<D%mffimzm 

[06 ] p]D< y'^>i^^ ov-ffficDmMmx&z. 

[08] Pit; < y-^*©!gij«^£^irffl«0r*&. 

[09 ] #|B9!te«4#r3BttWi 
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*IEH»rffi0-C&& o 

[010] &mrMmmic*sv z> 'j-z&m&mmom 
w-%mffimx$>z>. 

[011] ftm&mnmm#>-7<mmmwm-c*>z. 

[012] Pit;<iEffiKffi0-e&^, o 

[013] ^iBSTO^iio^tcafflsnsTO 1 ;- 

[0 1 4 ] pjd < mumtsm-mmmx-ibh. 
[015] ftmw®mmtt#>y'«:mm2tizmw&z 

10 fgffl OfcJ©^©TO y - 9«|fl!flH«CE>i£Ifi-SKrffil9 

[0 1 6 ] isjd < . ffiBfca^sfcjiirr 

ffl Ufclg^©IEffi-g|5Wffi0-C*S„ 
[flF-s|©i&HJ] 

20 0-1 TO«S*tf>7" 
2 0 1 >^V\sit 
20 2 f'J^'J-'^T' 
2 0 3-7 
2 0 3b V-i> : M 
20 2 1 1 Iffift^y 
212 ^-O^-h 

2 1 3 -y-^- h 

2 1 4 IStBIA 

215 v-twummm 

2 15a DUgpfA 
2 15b *s- hg|5« 

2i5c zy<j>>/ wmmt) 

2 2 1 SfiB V U s ■{ F 
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F £ - A (##) 3G060 AB01 AB02 AC01 AC08 BB04 
BB06 BC03 BC04 CA02 DAOO 
DA01 DA12 FA07 GA02 GA03 

3G066 AA07 AB02 AC03 AC06 AD12 
BA08 BA14 BA17 BA22 BA25 
BA61 CA01S CA08 CA09 
CA11 CA12 CA32T CA32U 
CA35 CA36 CD26 CE02 CE13 
CE22 CE34 DA04 DA11 DB01 
DC01 DC09 

3G301 HA02 JAOO JA26 LB13 WM6 
MA18 W\27 NE12 
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